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(54) SEMICONDUCTOR DEVICE AND ELECTRONIC APPARATUS 

(57)Abstract: 

PURPOSE: To reduce a current consumption by controlling a booster for boosting an input voltage 
on a single semiconductor substrate and a frequency divider of an oscillation frequency according to 
an output of a power source voltage detector provided on the same substrate. 

CONSTITUTION: An oscillator 100 oscillates a basic frequency, has a plurality of frequency dividers, 
and outputs a plurality of clock signals having different frequencies to a booster 102. A power source 
voltage detector 101 detects a voltage value, and outputs it to the booster 102. The booster 102 has 
a boosting capacitor 23. and has functions of controlling boosting of an input voltage value and 
controlling selection of input clock signals. The oscillator 100, the detector 101 and the booster 102 
are formed on a single semiconductor substrate. Thus, a current to be consumed is reduced. 
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Japanese Publication for Unexamined Patent Application 
No. 64429/1993 (Tokukaihei 5-64429) 

A. Relevance of the Above-identified Document 

This document has relevance to claims 1 . 13 , 14 , 
and 24 of the present application. 

B . Translation of the Relevant Passages of the Document 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 
An object of the present invention is to reduce 
the dissipated current in a semiconductor device used 
in electrical devices -which require low current 
dissipation. The object is attained by providing means 
for automatically varying a current driving ability of 
a. transistor of a booster oscillator which is used for 
a booster of the semiconductor device, or a frequency 
of a clock which is inputted to the booster oscillator. 
This is carried out by detecting various conditions of 
the semiconductor device, based on a voltage value of a 
power supply used in the electrical device, a frequency 
of a reference clock which is used as a reference in 
the operation of the semiconductor device, and types of 
external devices which need to be driven. 
[EMBODIMENTS] 
[0012] 



THIS PAGE BLANK (uspto) 



Page 2 Tokukaihei 5-64429 

The current driving ability of the gate which 
drives outputs 12 and 13 becomes maximum when booster 
oscillator- ability switching signals 15 and 16 are at 
Low level. Assuming that the P-channel and N-channel 
transistors making up the gate which drives the outputs 
12 and .13 are of the same physical size, the current 
driving ability of the gate which drives the outputs 12 
and 13 becomes a half of its maximum value when the 
booster oscillator ability switching signals 15 and 16 
are High and Low, respectively, or when the booster 
oscillator ability switching signals 15 and 16 are Low 
and High, respectively. The outputs 12 and 13 become a 
high impedance state when the booster oscillator 
ability switching signals 15 and 16 are at Low level. 
In this case, boosting does not come into effect and 
the dissipated current of the booster becomes minimum. 
[0013] 

Indicated by 20 is a selector which selects the 
oscillating frequency used for boosting. 17 and 18 are 
the outputs of a frequency divider and have different 
frequencies. 21A and 21B are in-phase waveforms with 
amplitudes of different power ranges for driving 
transistors which have different operation- power 
ranges. 22A and 22B are off -phase waveforms with 
amplitudes of different power ranges for the same 
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purpose. 22B is in-phase with 21A or 21B. Indicated by 
19 is a signal for selecting an output from the 
frequency divider . 

[0014] 

The input signal 13 to the control circuit 14 and 
the input signal 19 to the selector 20 change their 
states according to the output of the power voltage- 
detector. 

[0015] 

By lowering frequencies of 21A, 21B, 22A, and 22B, 
the dissipated current of the booster per unit time is 
reduced. 

[0016] 

The voltage level detected by the power voltage 
detector is VI. The state of the control signal 
destined to the control circuit 14 and the selector 20 
from the power voltage detector is changed based on 
whether the power voltage is higher or lower than VI. 
[0017] 

When the power voltage is higher than VI, those 
circuits of the semiconductor device which use the 
booster power supply require large current. Thus, in 
this case, the current driving ability of the gate 
which drives the outputs 12 and 13 is maximized. 
Further, the frequencies of 21A, 21B, 22A, and 22B are 
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set to one of the outputs of the frequency driver 
having a higher frequency clock. The dissipated current 
of the booster becomes maximum in this case, but the 
booster power supply can be sufficiently used as a 
current supply. 

[0018] 

When the power voltage is lower than VI, the 
circuits of the semiconductor device which use the 
booster power supply do not require large current . 
Thus, in this case, the current driving ability of the 
gate which drives the outputs 12 and 13 is reduced to a 
half of the maximum. Further, the frequencies of 21A, 
21B, . 22A, and 22B are set to the output of the 
frequency divider having a lower frequency clock. In 
this case, the booster power supply can supply a 
current which is sufficient for the . low voltage 
operation of the semiconductor device, and can reduce 
the dissipated current of the booster. 
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